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Flat Surface Washing Apparatus 
Technical Field 

10 

This invention relates generally to high pressure washing systems, and 
more particularly to a mobile, high pressure washing apparatus for flat surfaces. 

Background of the Invention 

15 

High pressure washers are useful for cleaning all manner of objects. 
Although there are many types of high pressure washing systems, a typical 
system utilizes an engine that powers a high pressure pump. The pump is 
connected to a water source such as a low pressure hose, and the output of the 
20 pump is a high pressure line having a triggered wand. The wand has a nozzle or 
orifice through which high pressure water is sprayed. Typically, the engine and 
the high pressure pump are mounted onto a wheeled chassis so that they may 
be easily moved. Both the low pressure source hose and the high pressure 
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output hose are relatively long so that a relatively large area can be accessed for 
washing without having to move the engine and pump, which tend to be 
somewhat cumbersome. 

5 There are high pressure washing systems designed specifically for 

cleaning flat surfaces. These units use a wheeled stand that houses a rotating 
wand that is fitted with nozzles. The high pressure water hose from the pump is 
connected to the handle of the wheeled stand and the unit is moved across the 
surface that is to be cleaned. 

10 

A typical problem encountered with pressure washers is that the water is 
sprayed at high enough pressure that it can damage the surface that is being 
washed. These damaging effects can be alleviated to some extent by careful 
operator use— making sure that the spray stream is kept continually moving to 

15 avoid direct high pressure spray for a prolonged period on one spot. Another 
solution is to use a pressure control valve on the high pressure side of the 
system to regulate the spray pressure and to thus avoid damage to the surface 
being cleaned. Neither system is infallible, however, as anyone who has used a 
pressure washer recognizes. As just one example of the damage that pressure 

20 washing can cause, wood may easily be stripped from decking if the pressure 
washer is improperly used. 
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The problems caused by pressure washers are particularly acute where 
the surface that is being washed is relatively easily damaged. For example, flat 
surfaces that are painted or coated, such as tennis courts, may easily be 
damaged by improper use of a pressure washer. When the washing is 
5 accomplished by using a pressure washer fitted by a wand, not only is there a 
real possibility of damage, but functional washing of the entire surface is spotty 
since it is difficult to apply even coverage when using a hand wand. 

There is a need therefore for improved high pressure washing systems, 
10 and particularly systems designed for washing flat surfaces. 

Summary 

An engine and high pressure pump are mounted onto a wheeled chassis. 
15 High pressure water is distributed to a rotating wand and nozzle assembly on the 
wheeled chassis so that as the chassis is moved along a linear path, high 
pressure water is sprayed onto an underlying surface to clean the surface. 

Brief Description of the Drawings 

20 

Fig. 1 is a perspective view of a flat surface washer according to the 
present invention. 



Fig. 2 is a perspective view of the underside of the washing deck of the flat 
surface washer illustrated in Fig. 1. 

Fig. 3 is a partial cross sectional view of the washing deck of the flat 
surface washer according to the present invention, taken along the line 3 — 3 of 
Fig. 2. 

Fig. 4 is a schematic and diagrammatic view of a spray pattern produced 
by a flat surface washer according to the present invention in which diffuser 
plates are used. 

// ■ 

Fig. 5 is a schematic and diagrammatic view of a spray pattern similar to 
that shown in Fig. 4, except produced with a flat surface washer that does not 
include diffuser plates. 

Fig. 6 is a frontal view of the handle of the flat surface washer according to 
the present invention illustrating the control valves. 

Detailed Description of Illustrated Embodiments 

With reference to Fig. 1 , a flat surface washing apparatus 10 is shown as 
including a chassis 12 on which are mounted an engine 14 and a high pressure 
pump 16. Chassis 12 includes four wheels 18 (three of which are shown in Fig. 
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1 ) and a handle 20 that is preferably pivotally mounted at pivot 22 so that the 
apparatus 10 may easily be moved. Chassis 12 further comprises a deck 24 that 
as detailed below houses rotary high pressure spray wands, and a riser housing 
26 that encloses various fittings. Engine 14 is mounted on riser housing 26. The 
5 engine may be of any type and size appropriate to the system in question. One 
preferred engine, and the type illustrated in the figures is a gas-powered engine 
having sufficient power output to operate the high pressure pump 16. Those 
having ordinary skill in the art will recognize that there are innumerable engines 
that suffice in a system such as that described herein. The invention described 
1 0 herein is not limited to any particular engine or pump system, although a typical 
engine has a horsepower rating from about 7 to 15 horsepower. 

High pressure pump 16 is similarly of a type and capacity appropriate to 
the apparatus 10 in question. As with engine 14, numerous kinds of high 
1 5 pressure pumps are commercially available for use with the present invention. 



Low pressure water is supplied to apparatus 10 through a low pressure 
drag line 30 that is connected to a water supply such as a standard hose bib. 
The engine 14 and high pressure pump 16 operate in a conventional manner. 
20 Thus, stated briefly, engine 14 powers pump 16 to pressurize water flowing 

through the pump. Higher pressure water is output from pump 16 through a high 
pressure outlet hose 32. A pressure regulating valve 34 is plumbed inline in high 
pressure outlet hose 32 so that the pressure of output water may be controlled— 



pressure gauges may optionally be included. The high pressure hose 36 
downstream of pressure regulating valve 34 is connected to a high pressure ball 
valve 38, which preferably is a 3-way valve. With reference to Fig. 6, valve 38 is 
shown in a first, neutral position in which the valve is open so that water from 
high pressure hose 36 flows through the valve and is recycled through pump 16 
via high pressure hose 40, which is connected to valve 38. When valve 38 is 
moved to a second position shown in phantom lines in Fig. 6 and labeled with 
reference number 38a, the valve is open and high pressure water flows through 
the valve into high pressure outlet hose 40 to feed high pressure water to the 
rotary washing wands housed in deck 24 in the manner described below. 

iS. - s 

A second high pressure valve 42 is mounted on handle 20 and is 
connected to valve 38. In Fig. 6, valve 42 is shown with the handle in solid lines 
in the closed position. When valve 38 is in the neutral position, that is, when the 
valve is in the position shown with solid lines in Fig. 6, and valve 42 is closed, as 
noted high pressure water recycles through pump 16. However, when valve 38 
is in the neutral position and valve 42 is opened (shown with phantom lines in 
Fig. 6, reference number 42a), the high pressure water is directed to an outlet 
coupling 44, to which a high pressure hose 46 may be attached. As detailed 
below, high pressure hose 46 may be fitted to a hand wand for cleaning selected 
areas. 



-7- 



All hoses described herein may be fitted with quick connect couplings, if 
desired, so that the hoses may be quickly connected and disconnected. Outlet 
coupling 44 in Fig. 6 is shown as a quick connect coupling, and hose 46 
therefore includes a complimentary quick connect coupling 48. 

5 

Turning now to Figs. 2 and 3, the high pressure rotary wands will be 
described. High pressure hose 40 is connected to a rotary valve 50 mounted on 
the upper surface of deck 24, within riser housing 26. Rotary valve 50 is a 
standard rotary distribution valve having a working capacity consistent with the 

10 other components of apparatus 10, including engine 14 and pump 16. A variety 
of rotary valves are commercially available that are suitable for use with the 
invention described herein. The rotary valve is attached generally to the center 
of deck 24, which is circular, in any appropriate manner, such as shown with 
bolds 52. A T-fitting 54 is fluidly connected to the outlet 56 of rotary valve 50 

1 5 within deck 24. A pair of wands 58 and 60 is connected to T-fitting 54 and 

downwardly directed outlet nozzles 62 and 64 are attached to the outer ends of 
wands 58 and 60, respectively. Each outlet nozzle 62, 64 is fitted with an orifice 
66 that directs high pressure water out of the orifice in a specific desired spray 
pattern. The orifice 66 is threaded onto the nozzle so that the orifice may be 

20 quickly changed, for example if a different spray pattern is desired. 

While the illustrated embodiment of the invention includes two wands 58 
and 60, each having a single nozzle 62, 64, respectively on the ends of the 
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wands, any number of wands may be used, each having a nozzle on the end. 
Moreover, each wand may include more than one nozzle along the length 
thereof. 

5 Deck 24 includes two semi circular diffuser plates 70, 72 mounted to 

opposite sides of the deck such that the diffuser plates are spaced apart from the 
upper surface of deck 24, and such that the wands 58 and 60 and nozzles 62 
and 64 are mounted between the diffuser plates and the upper surface of deck 
24. As detailed below, the diffuser plates occlude a portion of the high pressure 

10 water that is sprayed from nozzles 62 and 64 as the nozzles rotate. Thus, the 
wands 58 and 60 are long enough such that the nozzles 62 and 64 extend 
outwardly beyond the inner edges 76 of the diffuser plates when the wands 58 
and 60 are in a portion of their rotational position. The distance between the 
inner edges 76 of diffuser plates 70 and 72 is shown in Fig. 3 as distance L. The 

15 distance X shown in Fig. 3, on the other hand, is the distance that separates 
nozzles 62 and 64. 

The operation of apparatus 10 will now be described. With engine 14 
running and a supply of water flowing through low pressure supply hose 30, 
20 pressure regulator valve 34 is adjusted so that the pressure of high pressure 

water output though nozzles 62 and 64 is as desired. Operating pressures may 
be varied according to the needs of the surface that is being washed. Typically, 
operating water pressure will be between 1500 and 4000 psi, but the operating 



-9- 



pressure may be substantially different from this typical range. With valve 38 in 
the open position (38a) and valve 42 in the off position, high pressure water is 
fed through rotary valve 50, causing wands 58 and 60 to rotate in the direction 
shown with arrow A in Fig. 2. Simultaneously, high pressure water is sprayed 
5 from nozzles 62, 64, as shown in arrows B in Figs. 2 and 3. The rotational speed 
at which wands 58 and 60 rotate varies with the operating pressure of the 
system. Typical rotational speeds are in the range of 1000 to 3000 rpm, but as 
with the operational pressures used, the rotational speeds may vary significantly. 

10 With the apparatus operating as noted, the chassis 12 is moved in the 

direction shown with arrow C in Fig. 2 over a surface to be cleaned. 

The spray pattern generated as the chassis 12 is moved in the direction of 
arrow C will now be explained with reference to Figs. 4 and 5. Wands 58 and 60 

1 5 rotate at relatively high rotational speeds as noted above and water sprayed from 
nozzles 62 and 64 thus is sprayed onto the underlying surface 80 (Fig. 3) in a 
circular pattern or path when the chassis 12 is stationary. As chassis 12 is 
moved in the direction of arrow C, the circular pattern generated by water 
sprayed through nozzles 62 and 64 defines a generally spiraling patter, the width 

20 of the spirals of course dictated by factors such as the rotational speed of the 

wands and the directional speed at which the chassis is moved. As noted earlier 
and as shown in Figs. 2 and 3, diffuser plates 70 and 72 occlude water sprayed 
from nozzles 62 and 64 during a portion of the rotational path that the nozzles 
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follow. Thus, when wands 58 and 60 are roughly transverse to the direction of 
chassis movement represented by arrow C, water sprayed out of the nozzles is 
blocked by the diffuser plates 70 and 72 and is thus prevented from being 
sprayed directly onto surface 80. Stated in another way, when the nozzles 62 
and 64 are in that part of their rotational path where the nozzles are above the 
diffuser plates, water sprayed from the nozzles does not impinge directly on the 
surface over which the apparatus is being moved. This produces a spray pattern 
as shown in Fig. 4, in which the lateral sides of the circular spray pattern are 
truncated. Stated another way, the width of the truncated spray pattern shown in 
Fig. 4 is limited to the width between the inner edges 76 of the diffuser plates, 
shown as length L. The length X is shown on Fig. 4 to illustrate that the spray 
pattern is truncated along the lateral sides as the chassis is moved in the 
direction of arrow C. 

Fig. 5 illustrates a spray pattern generated when diffuser plates 70 and 72 
have been removed. In the absence of the diffuser plates, the spray pattern at 
the lateral edges 82 and 84 of the rotational pattern is generally a laterally 
extending line that is parallel to the directional movement of chassis 12 (arrow 
C). This spray pattern that represents high pressure water sprayed directly onto 
the surface 80 will exist regardless of the speed at which chassis 12 is moved in 
the direction or arrow C. Depending upon the spray pattern generated by orifices 
66, this spray pattern can result in damage to surface 80. For example, if the 
surface 80 is coated with paint or a surface coating typical of those applied to 
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tennis courts and the like, the coating may be severely damaged, resulting in 
visible lines formed in the surface, which results in the need for costly repairs. 

It will be appreciated that the shape and width of the diffuser plates 70, 72 
5 may be varied to alter the spray pattern emitted from the nozzles. For example, 
the width of the diffuser plates 70 and 72 may be increased, which results in a 
length L that is less than that shown in the figures. The width of the diffuser 
plates depends to some extent on the spray pattern that is emitted from nozzles 
66. Thus, the purpose of the diffuser plates is to prevent damage to the surface 

10 that is being cleaned along the lateral edges of the spray pattern as the 

apparatus 10 is moved over that surface. In most cases, each diffuser plate 
preferably occludes the spray pattern from hitting the surface 80 through an arc 
of between about 45° and about 90° for each nozzle as the nozzles rotate. More 
preferably, each diffuser plate occludes the spray pattern from hitting the surface 

1 5 80 through an arc of between about 60° and about 75° for each nozzle as the 
nozzles rotate, although it will be appreciated that the size and shape of the 
diffuser plates may be varied widely to change this arc. Similarly, the shape of 
the diffuser plates may be varied. As one example, if the diffuser plate 70 is cut 
along dashed lines 90 as shown in Fig. 2, leaving out the plate material outwardly 

20 of lines 90, the resulting spray pattern will be altered. 

The diffuser plates 70 and 72 tend to even the rotational speed of the 
wands and to eliminate any wobble as the wands rotate. Thus, as the wands 
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rotate into the position where nozzle 62 on wand 58 first passes over the 
upstream edge of diffuser plate 72, the nozzle 64 on wand 60 is simultaneously 
passing over the corresponding upstream on diffuser plate 70. Likewise, the two 
nozzles pass over the downstream edges of the respective diffuser plates 
simultaneously as the wands rotate. This symmetric movement of the nozzles 
onto, over and past the diffuser plates as water is sprayed from the nozzles tends 
to balance the rotation of the wands, reducing or eliminating wobble. 

It will be appreciated that while the diffuser plates add significant 
functional benefits, the plates are optional as the apparatus 10 may be used 
without them. 

It will further be appreciated that apparatus 10 may include inline supplies 
of detergents and / or solvents that may be metered into the water lines that add 
to the cleaning ability of the water. Moreover, the supply of water may be heated 
to enhance cleaning. 

Because the engine and pump are mounted on a wheeled chassis, the 
entire apparatus 10 may be moved over a flat surface to effectively and quickly 
clean the surface. From on operator's standpoint, it is much easier to drag a low 
pressure drag line that supplies water to the pump than it is to drag a high 
pressure line. Furthermore, once a surface area has been cleaned, the control 
valves 38 and 42 may be switched to direct high pressure water through high 
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pressure hose 46 (which as noted, may have a hand wand attached to the 
downstream end). This allows the operator to clean by hand isolated spots or 
areas that require special attention, or to rinse areas that already have been 
washed. 

5 

Having here described illustrated embodiments of the invention, it is 
anticipated that other modifications may be med thereto within the scope of the 
invention by those of ordinary skill in the art. It will thus be appreciated and 
understood that the spirit and scope of the invention is not limited to those 
10 embodiments, but extend to the various modifications and equivalents as defined 
in the appended claims. 



